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Abstract 
The effect of various factors on spawn and fingerlings production in government and 
private farms was measured in this study. Primary data were collected from 45 private 
and 11 government farms from 9 selected districts covering major fish seed producing 
areas of Bangladesh. Results from Cobb-Douglas production function analysis indicated 
that the included variables had some positive impacts on returns from spawn and 
fingerlings. No input was found to be over used and increasing returns to scale was 
observed. Tabular analysis indicated that higher amount of input use produced higher 
level of yield, gross return and net return. The government farms were under utilized. 
For increased supply of fish seeds in the country more amount of specified inputs (feed 
and fertilizer) should be used for producing spawn and fingerlings especially in 
government farms. 
Introduction 
Although culture fishery under scientific management is relatively a new gesture in 
Bangladesh it expanded rapidly in the last decade. During 198384 to 1993-94 pond fish 
production increased from 107,944 MT to 222,542 MT representing more than 10.62 
percent annual increase as against only. 4.47 percent increase in overall fish production 
in the country. This, however, created high demand for quality fish seeds. On the other 
hand, due to some man-made and natural problems, fish seed collection from the rivers 
declined in recent years. During 1987-91, collection of hatchling from natural sources 
decreased from 22000 kg to 6000 kg (Islam 1997) and to 5872 kg in 1994 (DOF 1994). To 
bridge this gap in supply of quality fish seeds government has established 102 fish seed 
multiplication farms (FSMFs) covering almost all districts in the country. Private 
entrepreneurs also came forward to produce fish seeds with a remarkable pace in it. In 
1982, there were only three private FSFMs. The number increased dramatically to 40 
farms by 1985, to 214 farms by 1987 and 439 farms by 1994. As a result production of 
hatchling in private sector hatcheries increased from 6500 kg in 1987 to 24500 kg in 1991 
(Islam 1997) and to 69356 kg in 1994. Production of hatchling in government farms also 
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increased from 1068 kg in 1987 to 3180 kg in 1994 (DOF 1993-94). This recorded 23.60 
percent increase in overall supply of hatchling during 1987 to 1994. The scenario 
indicated high demand for fish seeds in the country. This demand for fish seeds will be 
increasing further if it is possible to bring all suitable ponds (about 25460 ha or 17 
percent total ponds) under intensive cultivation. 
It is argued that successful culture fishery depends mainly on the availability of 
quality fish seeds, the research work, however, on the economics of fish seed production 
was lacking in the past. The shortage of fish seed (major carps) has been identified by 
various agencies as one of the main constraints for aquacultural development 
Bangladesh. A few empirical studies (Ali et al. 1982, Gill and Motahar 1982, Islam and 
Dewan 1987) observed that pond fish production was suffering due to shortage of fish 
seeds. Islam and Dewan (1988) studied the economic status of fish seed multiplication 
farms, however, with a limited coverage in terms of both farm categories and sample size. 
But no study of this nature has been conducted with a reasonably large size of sample 
and various types of farming. Keeping this in view, the present study has been designed 
to analyze profitability as well as productivity of resources used in fish seed production 
under government and private management practices by types offarming. 
The paper is organized into four distinct sections. Following this introductory 
section, methodology is discussed in the second section. Results and discussion are 
presented in section three. Finally conclusions and policy implications are made in the 
section four. 
Methodology 
Source of data 
Primary data for this study was collected through personal interview of managers of 
FSMFs during January to September 1997 covering nine districts of the country. On the 
basis of easy accessibility and/or high concentration of fish seed farms; Mymensingh, 
Gazipur, J essore, Jhenaidah, Bogra and Camilla districts ere selected in this study for 
both government and private FSMFs. However, Pabna, Natore and Joypurhat districts 
were selected only for government FSMFs. From these districts a total of 56 FSMFs 
were selected purposively of which 11 were government farms, 45 private farms. All the 
sample government farms were hatchery-cum-nursery. On the other hand, the sample 
private farms consisted of 21 hatchery-cum-nursery and 12 each from hatchery and 
nursery. 
Producing spawn in hatchery through induced breeding and rearing fingerlings in 
nursery ponds are two district stages of fish seed production. Therefore, inputs use and 
output gain in these two activities fare different. Costs and returns of producing fish 
seeds can be measured on per hectare and per Taka investment. However, costs and 
returns of FSMFs depend mainly on the utilization of available physical facilities. The 
farms which invest a huge amount for establishment of physical facilities, but can not 
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utilize these rationally due to some social and technical problems, may not be profitable, 
specially in the case of hatchery. Therefore, measurement on per Taka investment was 
omitted in this study. 
Cost (depreciation) of farm structures/hatchery equipment, buildings and machinery 
(pump, tube wells) were not calculated. Because due to uncenainty, it is very difficult to 
estimate longevity of these items and there consecutive use in different years. Moreover, 
these items were jointly used for both spawn and fingerlings production and therefore 
costs for these items were not calculated. Only a particular type of costs like repair and 
maintenance were estimated. However, depreciation costs of minor equipment like hapa, 
dish plate for spawn production and dram and fishing net for fingerlings production 
were included in this study. 
Selection of model 
The individual effect of inputs and factors used in fish seed production can be 
explained to certain degree with the help of production function analysis of various 
types. In this study, linear and Cobb-Douglas forms of production function were initially 
estimated to determine the effect of variable inputs. Finally Cobb-Douglas production 
function model was sorted out because of its better goodness of fit. For spawn and 
fingerlings production as well as for farms under government and private ownership 
separate equations were estimated. 
Input costs both for spawn and fingerlings production were considered as 
independent variables whereas the value of output (gross return) accrued from respective 
activities were considered as dependent variables. Multicolinearity was tested and 
necessa4ry independent variables were chosen finally to determine the factor 
contribution to spawn and fingerlings production. Eight inputs or independent variables 
were hypothesized to explain both spawn and fingerlings production in the study area. 
The form of regression model was as described below: 
Y/Y2 = aX1b2, X/2 •••••••••••••••••• X/3 + U4 
Or Ln Y/Y2 = Lna + b1LnX1 + b2LnX2 + ..... + b3LnX3 + U4 
Where, for spawn production, 
yl = gross return (Tk/ha), XI = brood fish (Tk/ha), Xz = Hormone (Tk/ha), x3 = 
feed (Tk/ha), X4 = fuel (Tk/ha), X5 = electricity (Tk/ha), X6 = human labour, X7 = 
minor equipment (Tk/ha) and X8 = repairing and maintenance of machinery and 
hatchery equipment (Tk/ha); and 
For fingerlings production, 
Y;i = gross return (Tk/ha), XI = spawn (Tk/ha), Xz = Feed (Tk/ha), x3 = Fertilizer 
(Tk/ha), X4 = chemicals (Tk/ha), X5 = Poison (Tk/ha), X6 = Fuel (Tk/ha), X7 = human 
labour (Tk/ha) and X8 = lease value of pond (Tk/ha), a = intercept, b1 to b8 = regression 
coefficients (parameters) to be estimated, U = error term. 
The production coefficients of Cobb-Douglas form are elasticity of production. The 
parameters (b1 to b8) indicate transformation ratios of the various inputs used in spawn 
and fingerlings production. 
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Description of explanatmy variables 
Most of the explanatory variables related to using inputs for producing spawn and 
fingerlings were included in the respective regression models. The variables used in each 
farm category represented 73% to 85% and 62% to 83% of total costs of spawn and 
fingerlings production respectively. Therefore, these variables were hypothesized were 
hypothesized to have significant effect on the gross return from spawn and/fingerling 
production. 
Good quality of brood fish and optimum application of hormone can produce higher 
amount of spawn and thereby ensures higher gross return. That is why costs of brood 
fish and hormone were included in the regression model. 
Application of fertilizer (organic and inorganic) in brood and nursery pond 
increases the production of plankton taken as feed by brood fish and fingerlings which 
leads to increase growth of brood fish, and growth and survivability of fingerlings. But it 
is very difficult to maintain a certain level of plankton for all time in the ponds. So it is 
required to supply some artificial or supplementary feeds which brood fish and 
fingerlings take directly as feed. Therefore, artificial feeding help to increase growth of 
brood fish, and growth and survivability of fingerlings. Right stocking of spawn also 
ensures growth and survivability of fingerlings and hence the production of quality fish 
seed. Therefore, it is quite logical to hypothesize that, costs for spawn, feed and fertilizer 
will have significant effect on the output of fish seed production. 
Chemicals are applied to maintain optimum level of acidity and turbidity of pond 
soil and pond water. Ponds are dried and treated with poisons to reduce economic losses 
due to diseases, parasites, predators and weed fishes. 
Labour use in different operation of fish seed production determines good 
management of the practice. And it is assumed that production of well management 
pond will be higher than that of poorly management one. 
Production of spawn requires sophisticated equipment for which every farm has to 
invest huge amount and also requires repairing and regular maintenance. Actually 
volume of spawn production depends mainly on costs for these items. Fuel and 
electricity keep the equipment running for larger production. So costs for repair and 
maintenance of hatchery were included in the regression model. Due to longevity of 
machinery and hatchery equipment, cost for these items were not incorporated in the 
regression model. But cost for minor equipment was analyzed. 
A fertile and productive pond produces higher amount of fish seeds but causes for 
higher lease value. Therefore, higher lease value is attributed as higher output. 
Results and discussion 
The estimated values of coefficients and related stat1st1cs of Cobb-Douglas 
production function for spawn and fingerlings are shown in Table 1 and 2 respectively. 
In he case of spawn production, the coefficients of multiple determination, R2, were 0.89 
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and 0.95 respectively in private FSMFs with hatchery and hatchery cum nursery while it 
was estimated 0.98 in government FSMFs with hatchery cum nursery. Therefore, all 
included variables in the model explained 89 to 98 percent variation in gross return from 
spawn in different categories of FSMFS. On the other hand, the R2 values in the case of 
fingerlings production were 0.96 and 0.87 respectively for private FSMFs with nursery 
and hatchery cum nursery and 0.98 in government FSMFS with hatchery cum nursery. 
The independent variables incorporated in the model, therefore, explained 87 to 98 
percent variation in gross return from fingerlings in the sample farms. The coefficient of 
the regression equation fitted for spawn production in private FSMFs with hatchery and 
fingerlings production in private FSMFs with hatchery was relatively weak. However, 
the F-values of all regression equations for both spawn and fingerlings production was 
significant at 1 percent level which implies that all included explanatory variables was 
important for explaining the variation in gross return from fish seed production. 
All the estimated coefficients have proper (positive) sign with a range of 0.16 to 3.58 
for spawn production and 0.40 to 1.53 for fingerlings production. Out of 10 coefficients 
for spawn production under private farms, 5 were significant at 1 percent, 4 were at 5 
percent and only 1 was at 10 percent level. However, all 5 coefficients for spawn 
production in government farm were significant at 1 percent level. On the other hand, 
for fingerlings production all included 9 coefficients were significant at 1 percent level 
while out of 5 coefficients for fingerlings production in government farms 3 years 
significant at 1 percent and 2 were 5 percent level. 
The sum of coefficients of Cobb-Douglas production function determines the 
returns to scale of production. It may be increasing decreasing of constant depending on 
the ratios of input to output. For all production function functions of both spawn and 
fingerlings, increasing returns to scale were found which indicate that doubling all 
inputs would result more than double output. For spawn production, its range was 1.37 
to 8.13 and that for fingerlings production, it was 1.68 to 5.25 for spawn production, the 
higher returns to scale (8.13) was in private FSMF s with hatchery cum nursery pond 
which indicates that if all the inputs specified in the function are increased by 1percent, 
gross return will increase by 8.13 percent. The lowest return to scale (1.37) was found in 
government FSMF s with hatchery cum nursery pond. For fingerlings production, the 
highest and the lowest returns to scale were found in private FSMF s with nursery pond 
(5.25) and in private FSMF s with hatchery cum nursery pond (1.68) respectively. 
The coefficients for brood fish and spawn respectively for spawn and fingerlings 
production were statistically signification at 1 percent level for all categories of FSNF s. 
In the case of spawn production, coefficients of brood fish was found highest (1.10) in 
private FSMF s with hatchery cum nursery pond which indicates that if the cost of 
brood fish is increased by 1 percent, keeping all other variables constant, gross returns 
from spawn production will increase by 1.10 percent. In the case of fingerling 
production, coefficient of spawn was found highest (1.22) in government FSMF s with 
hatchery cum nursery pond. 
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Table 1. Estimated values of coefficients and related statistics of 
Cobb-Douglas production function model for spawn 
Private FSMFs Private FSMFs
 Government FSMFs 
Explanatory variables 
Intercept 
Brood fish (X1) 
Hormone (X2) 
Feed (X3) 
Fuel (X4) 
Electricity (X5) 
with hatchery 
1.51 
0.74' 
0.20' 
with hatchery cum 
nursery pond 
5.09 
1.10' 
Human labour (X6) 1.09' 
Minor equipment (X7) 0.33b 0.98' 
Repairing & maintenance (X8) 2.75b 3.58' 
R2 0.89 0.95 
F 14.65' 21.10' 
Return to scale (l:b' ) 4.02 8.13 
'Significant at 1% level. b Significant at 5% level.' Significant at 10% level. 
with hatchery cum 
nursery pond 
2.59 
0.16" 
0.29' 
0.25' 
0.46' 
0.21" 
0.98 
41.26' 
1.37 
In both categories of farming under private ownership, the highest coefficient value 
in spawn production function was for repairing and maintenance of machinery and 
hatchery equipment. These coefficient values were 2.75 and 3.58 respectively in private 
FSMF s with hatchery and hatchery cum nursery pond. These results indicate that the 
cost of repairing and maintenance of machinery and hatchery equipment has relatively 
greater impact of the profitability of spawn production. Because, every farm has to invest 
a huge amount for establishment of these items. Actually, volume of spawn production 
depends mainly on these items. 
Table 2. Estimated value of coefficients and related statistics of 
Cobb-Douglas production function model for fingerlings 
Explanatory variables 
Intercept 
Spawn (X1) 
Feed (X2) 
Fertilizer (X3) 
Chemicals (X4) 
Poison (X5) 
Fuel (X6) 
Human labour (X7) 
Lease value of pond (X8) 
Private FSMFs 
with hatchery 
2.92 
0.49' 
1.53' 
0.91' 
0.48' 
0.65' 
1.19' 
R2 0.96 
F 21.00' 
Return to scale (l:b ) 5.25 
" Significant at 1% level. b Significant at 5% level. 
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Private FSMFs with 
hatchery cum 
nursery pond 
2.49 
0.73" 
0.48' 
0.47' 
0.87 
53.91' 
1.68 
Government FSMFs 
with hatchery cum 
nursery pond 
1.26 
1.22' 
0.70b 
1.22' 
0.40b 
0.99' 
0.98 
108.15' 
4.53 
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In the case of fingerling production, the coefficients of feed was found to be highest 
(1.53) in private FSMF s with nursery pond followed by spawn (1.22) and fertilizer (1.22) 
in government FSMF s with hatchery cum nursery pond. This is most logical because, 
material inputs like spawn, feed and fertilizer have relatively greater impact on gross 
return from fingerlings production. 
The overall performance of regression models for both spawn and fingerlings 
production was good as indicated by the estimated R2 and F-values. The coefficients 
were also significant. The estimated values of the models confirm that the included 
variables had some positive impact on gross returns from spawn and fingerlings. No 
input was found to be overused and increasing return to scale was observed which 
~ndicated that input use in both spawn and fingerlings production might be increased to 
a certain level. 
Interrelationship between input use and yield and economic returns 
In addition to functional analysis, tabular technique was used in this study to show 
how yields and economic returns vary with the amount and kind of inputs used for 
spawn and fingerlings production under private and government. Only material inputs 
were studied FSMFs. Tables 3 and 4 show the interrelation between the average quantity 
of inputs used and achievements of yield and economic return in different types of 
FSMFs. These tables reveal that the variations in input use, except land, between private 
and government farms as well as within the private farms were quite logical. Private 
farm owners used higher amount of input per hectare compared to government farms for 
producing spawn and fingerlings and received relatively higher level of yield and gross 
returns. The farm size as well as size of government ponds for spawn and fingerlings 
production were larger than the ponds under private ownership, but the amount of 
inputs used and receiving yield and economic return per hectare for the two activities in 
government farms were much lower by several times compared· to private ones. However, 
within the private FSMFs, there was a small variation in input use and accordingly yield 
per hectare and economic returns were justified. Size of ponds were inversely related 
with the level of economic returns obtained .in different FSMFs. That is, fish seed 
production increases as the size of pond decreases (Tables 3 and 4 ). 
In the case of spawn production, private FSMFs with hatchery cum nursery pond 
used a little higher amount of most of the inputs and therefore obtained higher yield 
compared to private FSMFs with only hatchery. Functional analysis also shows better fit 
of the regression model for spawn production in private FSMFs with hatchery cum 
nursery pond with significant impact of feed on gross return from spawn. Although the 
levels of input use in government FSMFs with hatchery cum nursery was much lower, 
the coefficients offeed were significant which indicated opportunity to increase the level 
of feed inputs. 
In the case of fingerlings, the private FSMFs with only nursery pond used lower 
amount of organic manure and feed but used higher amount of chemicals for which it 
required lower amount of poisons compared to the private FSMFs with hatchery cum 
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nursery pond. The former also used higher amount of spawn. Therefore, the FSMFs 
with only nursery obtained higher yield as well as economic returns. On the other hand, 
the FSMFs with hatchery cum nursery pond used lower amount of chemicals for which 
it needed much more higher level of poison to apply to check fingerlings loss in the farm 
but sacrificed certain amount of yield and economic returns. 
Table 3. Interrelationship between input use and yield of spawn under 
diflerent cfategories of FSFs 
Resource use and yield by category of FSMFs 
Private Government 
Particulars 
FSMFs with FSMFs with FSMFs with 
hatchery hatchery cum hatchery cum 
nursery:pond nursery pond 
Farm size (ha) 0.87 0.40 4.21 
Pond size (ha) 0.16 0.18 0.87 
Fertilizer (kg/ha) 
Organic 15709 36525 7710 
Inorganic 2962 1600 269 
Feed (kg/ha) 
Rice bran 5829 6260 362 
Wheat bran 767 2128 524 
Oil cake 6841 9263 1591 
Fish meal 210 798 293 
Chemicals (kg/ha) 
Lime 1641 1483 225 
Potash 0.48 
Poison (kg/ha) 
Insecticides 5.94 22.85 1.84 
Pesticides 3.64 10.83 0.91 
Hormone (gm/ton of brood fish) 8.93 24.65 13.93 
Yield (kg/ha) 588.44 599.93 36.38 
Gross return (Tk/ha) 1562768 1498513 76452 
Total cost (Tk/ha) 549545 618370 74401 
Net return (Tk/ha) 1013223 880143 2051 
Tabular analysis shows that government FSMFs used lower amount of all inputs in 
producing fingerlings but the amount were much more lower in the case of spawn 
production compared to the private farms. The regression analyses also support these 
results as most of the coefficient values of included variables for fingerlings production 
were significant. Although the regression analyses of government FSMFs show better 
fit) the government farms were under utilized which is reflected in the tabular analyses. 
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Table 4. Interrelationship between input use and yield of fingerlings under 
different categories of FSMFs 
Resource use and yield by category of FSMFs 
Private Government 
Particulars FSMFs with FSMFs with FSMFs with hatchery cum hatchery cum hatchery 
nursery pond nursery pond 
Farm size (ha) 2.03 1.55 3.07 
Pond size (ha) 0.24 0.40 0.50 
Spawn (kg/ha) 10.16 6.63 3.35 
Fertilizer (kg/ha) 
Organic 12488 18648 8227 
Inorganic 1199 860 187 
Feed (kg/ha) 
Rice bran 3489 4950 196 
Wheat bran 503 2315 286 
Oil cake 5511 4068 258 
Chemicals (kg/ha) 
Lime 1506 726 113 
Potash 29 
Poison (kg/ha) 
Insecticides 4.84 11.25 1.04 
Pesticides 1.02 5.87 0.59 
Yield (Nos. 000/ha) 1617 1032 342 
Gross return (Tk/ha) 254696 213121 38166 
Total cost (Tk/ha) 200894 187520 37267 
Net return (Tk/ha) 53802 25601 899 
Conclusions 
The findings of the study indicate that there is a scope of increasing level of input 
use in both spawn and fingerlings production in government and private farms specially 
in government farms. The government fish seed farms were under utilized with lower 
level of input use and economic returns. Regardless the farm category the most effective 
inputs were observed to be feed and fertilizer. Hence fish seed production could be 
increased through intensification of all inputs used in the production process. 
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